We know that Leray's Inequality holds under stringent outflow condition (SOC).
Problem and Main Theorem
We consider a stationary flow of an incompressible viscous fluid with Dirichlet boundary conditions. Let Ω be a bounded domain in R 2 with a smooth boundary ∂Ω which has multiply connected components Γ 0 , Γ 1 , · · · , Γ J . Γ 0 is an outer boundary and the others are inner boundaries. Ω is filled with an incompressible viscous fluid. u = (u 1 (x), u 2 (x)) is the velocity of the fluid motion and p = p(x) is the pressure of the fluid in Ω. Then the fluid motion governed by the Navier-Stokes equations is
with the Dirichlet boundary conditions
where f is the prescribed external force and β is the given function defined on ∂Ω. The boundary condition β must satisfy ∫
where n is the unit outward normal to ∂Ω. We call the condition ( 
(1.6) Remark 1.1 In this paper we use the same function spaces as R. Temam [8] .
We call the estimate (1.6) "Leray's Inequality". As for the proof we refer to R. Finn [2] , H. Fujita [4] or R. Temam [8] chap. II §1. Lemma 1.8. If β satisfies (GOC) but not (SOC), A. Takeshita [7] proved that for the two dimensional annular domain {x ∈ R 2 ; R 1 < |x| < R 2 }, there exists a v ∈ V such that the value of ((v · ∇)b, v) does not depend on extensions b of β. Furthermore he obtained the following Proposition.
Proposition 1.2 (A. Takeshita[7], T heorem 2)
Let Ω be a bounded domain in R N with a smooth boundary
Then the necessary and sufficient condition that the extensions of β satisfy "Leray's Inequality" is β satisfies (SOC).
In this paper for a certain two dimensional bounded domain we prove similar results for slightly restricted domains, which satisfy the condition stated below, by direct culculations.
Definition 1.1 (Domain Condition)
We call a domain Ω satisfies "Domain Condition" if there exists at least one inner boundary Γ j of Ω such that for a certain P ∈ R 2 and l > 0, Γ j is contained in the ball B(P, l)(:= {x ∈ R 2 ; |x − P | < l}) and the sphere ∂B(P, l)(:= {x ∈ R 2 ; |x − P | = l}) ⊂ Ω.
Hereafter we represent this condition as (DC). So we get
Remark 1.2 A domain
Then any vector function v in R 2 is represented as
, then v belongs to V . For such a v, we obtain
by easy computations. Here for such a v ∈ V , we obtain
Therefore the value of ((v · ∇)b, v) does not depend on extensions b of β. Lastly, let Ω be a bounded domain satisfying (DC). We suppose that the several inner boundaries Γ 1 ,· · · , Γ N (N ≤ J) are contained in B(P, l) and ∂B(P, l) is incuded in Ω for a certain P ∈ R 2 and l > 0. Then we can find a certain l ′ > 0 such that B(P, l) ⊂ B(P, l ′ ) and ∂B(P, l ′ ) is contained in Ω. Here we set
where the total sum of µ 1 , · · · , µ N is not zero. Use the polar coordinate of the origine P , then we can check easily that
where v belongs to V such that v = v θ (r)e θ with the support contained in B(P, l)\B(P, l ′ ). q.e.d.
